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COMPLETE SPECIFICATION 
Gear Belt 



We, The Russell Manufacturing Com- 
pany, a Corporation organized and existing 
under the laws of the State of Connecticut, 
United States of America, of Middleton, 
5 Connecticut, United States of America, do 
hereby declare the invention for which we 
pray that a patent maybe granted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the following 
10 statement:— 

This invention relates to gear belts and has 
for an object to provide an endless gear belt 
having novel and improved characteristics. 
According to this invention, there is provided 
15 an endless gear belt molded from a synthetic 
plastics material or from natural or synthetic 
rubber, such belt comprising a backing portion 
with gear teeth integrally molded on one 
surface thereof, said backing portion having 
20 inner and outer layers of tension members 
embedded therein, one of said layers comprises 
a woven fabric sleeve having a filler yarn and 
warp yarns, said filler yarn being substantially 
uncrimped or non-undulating and extending 
25 helically around said belt, when this is disposed 
in circular form, to constitute a tension member, 
and said warp yarns extending transversely of 
the belt in crimped or undulating form to bind 
the filler yarn in place. 

Further features of the invention will 
become apparent from the following descrip- 
tion of a preferred embodiment, and a modi- 
fication thereof given by way of example with 
reference to the accompanying drawings, in 
35 which: — 

Figure 1 is a perspective view of a portion of 
the belt of this embodiment, with, parts broken 
away for clarity; 
Figure 2 is a detail illustrating the belt 
40 meshing with the teeth of a gear pulley; 

Figure 3 is a transverse section through a 
mold core showing the tension members thereon 
prior to insertion into a mold for molding the 
belt; 

Figurejt is a perspective view of the fabric 
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sleeve which constitutes one of the tension 
members; and. 

Figure 5 is a detail view, similar to Figure 2, 
illustrating a belt having a different arrange- 
ment of tension members. 

Referring to the drawings more in detail the 
invention is shown as embodied in an endless 
belt having a backing portion 10 and teeth 11 
molded as a unit from a synthetic plastics 
material, such as polyur ethane, or from a 
natural or synthetic rubber composition. The 
belt includes a pair of tension members 12 and 
13 which extend along the belt at a point spaced 
above the base 14 of the teeth and are embedded 
within the material, of the backing 10. The 
tension member 12 is in the form of a woven 
fabric sleeve having warp yarns 16 extending 
transversely of the belt The weave is such that 
the warp yarns 16 are crimped or undulate as 
they pass over and under successive parts of a 65 
continuous filler yarn 15, which is so arranged 
as to be in the form of a helix when the belt is in 
circular form. The said successive parts of the 
filler yarn 15 are substantially uncrimped or 
non-undulating and extend generally longitu- 
dinally of the belt, not parallel to the side edges 
of the belt, but at an angle thereto because of 
the helical form of the filler yarn. 

The second tension member 13 comprises a 
yarn 17 so wound around the fabric layer 12, 
also generally longitudinally of the belt, but at 
an angle to the side edges of the belt, as to 
form, when the belt is disposed in circular 
form, a helix having a pitch opposite to that 
of the filler yarn 15 of the fabric layer 12 so as 80 
to eliminate any tendency of the belt to creep 
sidewise on its pulleys. 

The mold core for making the belt is shown 
in Figure 3 as comprising a tube 20 having a 
plurality of grooves 22 formed in the surface 
thereof, the grooves having a „ shape -corre- 
sponding to that of the teeth 11 of the belt to 
be molded thereon and having ribs 23 between 
the - grooves 22 corresponding -in shape to the 
shape- between the teeth 11 of the belt. The 
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ribs 23 are each formed with a pair of trans- 
versely sloping surfaces 24 intersecting in a 
ridge or peak 25. The sloping surfaces 24 form 
correspondingly sloping surfaces 26 between 
5 the teeth 11 of the belt for the purpose to 
be described 

For molding the belt a woven fabric sleeve 
21 of the type above described is first placed 
over the core. The sleeve is preferably so 

10 woven that it fits tightly on the core or is 
slightly stretched in being so placed. This 
causes the filler yarn 15 to become substan- 
tially uncrimped or non-undulating and trans- 
fers the crimp to the warp yarns 16 which are 

15 of smaller denier than the filler yarn. Yarn 17 
is then wound over the fabric sleeve to form a 
helical winding having a pitch opposite to that 
of the filler yarn 15 of the sleeve 21. 
The core assembly is then placed in an outer 

20 mold of the type shown for example in U.S. 
Patent No. 2,983,637 and the belt tubing is 
molded under sufficient pressure to cause the 
molding material to flow through the inter- 
stices of the tension member and between the 

25 fabric sleeve 21 and the core surfaces to form 
a belt tube which is then sliced transversely 
into belts of the desired width. 

Due to the ridges 25 of the mold and the 
thickness of the warp yarns 16 the tension 

30 members 15 are spaced above the surfaces 24 
so that the molding material enters the space 
between such surfaces and the adjacent fabric 
to form wedge-shaped fillets 27 having sloping 
under surfaces 26 extending from the mid- 
35 point 28 of the space between teeth to the base 
14 of the teeth. These fillets 27 cover the fabric 
sleeve except at the point 28 where the ridges 
25 engage the sleeve 21. 
The fillets 27 serve to space the tension 

40 members above the base of the teeth and also 
provide areas of increased resistance to flexing 
so that the fillets bend in the form of a smooth 
curve as the belt flexes around the cylindrical 
surface of a gear pulley as shown in Figure 2. 

45 Since the surfaces 26 slope in both directions 
from the centre point 28 the belt is free to 
bend around a small diameter gear pulley 
without binding or introducing excessive 
strains in the tension members. 

50 The yarns 15 and 17 are preferably made of 
that material sold under the Registered Trade 
Mark "Dacron", a polyester of terephthalic 
acid and ethylene glycol, which has the pro- 
perty of bonding firmly to pblyurethane, the 

55 warp yarns 16 may be made of other material 
such as cotton for economy. 

Figure 2 illustrates the application of such a 
belt to a gear pulley having gear teeth 31 
separated by grooves 32 into which the teeth 

60 11 of the belt mesh. It will be noted that the 



teeth 11 enter the grooves 32 to a depth such 
that the fillets 27 engage the outer peripheral 
surface of the gear pulley with the yarns 15 
and 17 spaced above the belt dedendum circle 
by the depth of the fillets 27. 65 

The embodiment of Figure 5 is similar to 
that above described except that the layer 13 
of the yarn 17 is disposed below the fabric 
sleeve 21. The relative position of the tension 
members may be varied by altering the slope 70 
of the surfaces 24 and the thickness of the 
backing may be varied according to the load 
to which the belt is to be subjected 

WHAT WE CLAIM IS:— 

1. An endless gear belt molded from a 75 
synthetic plastics material or from natural or 
synthetic rubber, such belt comprising a 
backing portion with gear teeth integrally 
molded on one surface thereof, said backing 
portion having inner and outer layers of tension 80 
members embedded therein, one of said layers 
comprises a woven fabric sleeve having a filler 
yarn and warp yarns, said filler yarn being 
substantially uncrimped or non-undulating 
and extending helically around said belt, 85 
when this is disposed in circular form, to con- 
stitute a tension member, and said warp yarns 
extending tranversely of the belt in crimped or 
undulating form to bind the filler yarn in place. 

2. An endless gear belt according to claim 1, 90 
wherein the other of said layers of tension 
members comprises a yarn extending helically 
around the belt when this is disposed in cir- 
cular form. 

3. An endless gear belt according to claim 95 
2, wherein the helical filler yarn of said first 
layer has a pitch direction opposite to that of 
said second layer. 

4. An endless gear belt according to any of 
the preceding claims wherein said warp yarns 100 
are of smaller denier than said filler yarn. 

5. An endless gear belt according to any of 
the preceding claims, wherein the inner tension 
member is spaced above the base of said teeth 
and a fillet of said molded material extends 105 
from the base of each tooth along the under 
surface of said inner tension member to 
about the midpoint of the space between 
teeth, said fillets being wedge-shaped and 
decreasing uniformly in thickness from the 110 
base of said teeth to said midpoint. 

6. An endless gear belt substantially as 
hereinbefore described with reference to and 
as shown by Figures 1 to 4 or Figure 5 of the 
accompanying drawings. 115 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14 South Square, Gray's Inn, 
London, W.C.I. 
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2 SHEETS 7f,j s drawing is a reproduction of 
the Original on a reduced scale. 
SHEETS I & 2 
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